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As the National Reading Panel (2000) in the U.S. concluded, early intervention is more effective than remediation later in school. So educators have sought ways to identify young students at risk when there is still time to provide them focused, relevant interventions. Tutoring is generally considered among the most powerful forms of intervention, particularly for increasing the reading achievement of students at risk for academic failure (Burns, Senesec, & Symington, 2004; Elbaum et al., 2000; Harmon, Keehn, & Kenney, 2004; Wasik & Slavin, 1993) . As Baker, Gerten, and Keating (2000) observed, "even the best instructional environments for first graders in a public school setting, with one expert teacher responsible for teaching 20-30 students, cannot match the educational intensity of a one-to-one interaction (p. 494)."
Not even small group instruction is as effective as one-on-one tutoring. Ehri, Dreyer, Flugman, and Gross (2007) , for example, showed that one-on-one tutoring, rather than small group instruction, was more effective for teaching reading to struggling readers because tutoring allowed instruction to be tailored to the individual needs of student readers, engaging them in greater, focused reading practice with feedback than was feasible in small groups. Likewise, Juel (1996, pp. 268-282) described the characteristics of tutoring that provide advantages over classroom-based teaching, particularly for literacy: Tutors can engage learners with texts and learning processes for concentrated, lengthy periods of time; focus the attention of young learners; model and scaffold reading and writing processes; and provide immediate, individualized feedback in context and other personalized activities at key moments and repeatedly as may be needed.
As this account suggests, tutoring is not a uniform process. Rather, tutoring operates under variable conditions that may be more or less optimal for student learning. For instance, Wasik (1998) and Wasik and Slavin (1993) argued that for literacy tutoring to be effective, (a) tutors need to be supervised by a certified reading specialist, (b) tutors need ongoing training and feedback, (c) tutoring sessions need to be intensive, consistent, structured, and regularly administered, (d) tutors need to use high quality materials, (e) the assessment of tutees needs to be ongoing, and (f) tutoring needs to be coordinated with classroom instruction.
Given the extensive inquiry, positive results, and practical knowledge about tutoring literacy for young learners, it seems surprising that only a limited amount of inquiry has systematically evaluated tutoring for adolescents, and only in recent years. Indeed, as numerous books and reviews have observed, it is only in the past decade that a significant body of research has emerged on literacy development and instruction among adolescent students (Franzak, 2006; Hull & Schultz, 2001; Moje & O'Brien, 2001; Rush, Eakle & Berger, 2007; Schultz & Fecho, 2005) . Among this inquiry, claims have started to appear about the benefits of tutoring at-risk adolescent students in literacy in respect to: discovering the joy and purpose of reading (Cohen, 2007) , developing a greater sense of awareness as learners (Friedland & Truscott, 2005) , overcoming time constraints in school curricula (Gaffney, Methven, & Bagdasarian, 2002) , and mobilizing cross-generational or community resources (Allor & McCathren, 2004; Baker, et al., 2000; Rowen & Gosine, 2006) . Two handbooks have also appeared with suggestions for pedagogy and program organization, drawing on educators' practical experiences tutoring adolescents: Chandler-Olcott and Hinchman (2005) and Richards and Lassonde (2009) .
But we are not aware of any study, prior to the present one, that has systematically synthesized and evaluated the published research on tutoring adolescent students in literacy. For this reason, we planned the present meta-analysis to address the fundamental question: How effective is tutoring literacy for adolescent students, according to the results of published research? Recognizing that conditions for tutoring vary, we also sought to assess the effects of relevant moderator variables, particularly the type, focus, and amount of tutoring; the number, age, and language background of students tutored; and the quality of the research reported.
MeTHOd
We chose meta-analysis to address the research on literacy tutoring for adolescents in order to synthesize and evaluate the claims made by quantitatively-oriented research. We recognized early on, as Franzak (2006) and Harmon et al. (2004) have shown, that most of the published research on adolescent literacy is, in fact, oriented toward descriptive, case study accounts with qualitative forms of analysis, which vary greatly in respect to educational contexts and the operationalization of key concepts such as tutoring, literacy, at risk, or learning. For that reason, we have conducted a separate, companion analysis (Kohls & Wilson, in press ), using methods of content analysis to synthesize further and to critique this research from a complementary perspective. By adopting meta-analysis here we have assumed that different contextual conditions and outcome measures can be standardized in a way that they are statistically comparable across studies, specifically through the calculation of effect sizes. We followed Lipsey and Wilson's (2001) methodological recommendations for meta-analysis, considering empirical studies that present quantitative results that are relatively similar in terms of research design and that are conceptually comparable.
Inclusion criteria
We first collaborated to identify features integral to our search and analysis of studies of tutoring adolescents in literacy, determining that we wanted to include only studies that: ing, writing, or other literacy-related skills; (d) reported quantitative outcome measures; (e) provided sufficient information to calculate effect sizes; (f) had a minimum of 10 participants; (g) involved students between 12 and 18 years of age in secondary schools, but not in post-secondary programs; (h) were published within the past two decades (i.e., between 1988 and 2008) in a peerreviewed journal. In addition to these criteria, we decided to exclude studies that involved participants with learning disabilities, because we were interested in pedagogical implications that could be applied to general populations of learners. To ensure the recognized quality of the research, we limited our search to articles appearing in peer-reviewed scholarly journals, and excluded books, dissertations, and articles published in non-peer reviewed journals, recognizing that this criterion may nonetheless produce a "publication bias" in favor of research with distinct, notable results (rather than non-significant results, which may not tend to be published).
Database Search
We searched the Education Resources Information Center (ERIC) and the Scholars Portal Search databases under the subject area "Social Sciences" with all the specific databases ticked, using different combinations of the following keywords and descriptors: "tutor*," "conferenc*," "adolescen*," "secondary school," "middle school," "high school," "students," "literacy," "reading," "writing," "at risk," "high risk," and "computer-mediated communication." We also searched the reference lists of other meta-analysis studies on tutoring.
This initial search produced a bibliography of approximately 1,800 potentially eligible articles. We entered these citations with abstracts into EndNote, a reference manager software program. We read through the titles of these articles and then their abstracts to identify as many studies as possible relevant to our focus. Upon careful reading, most of the 1,800 studies were excluded because the participants were not adolescents, the research methods were inappropriate, or tutoring was not involved. Only 152 articles met our inclusion criteria. We carefully read their abstracts again, then the full articles if we were unable to decide on suitability from the abstracts alone. After extensive discussion, we selected 23 articles.
We read these 23 articles thoroughly and further identified eight studies that did not strictly meet our inclusion criteria: One did not provide any information on how the tutoring was performed, one reported results for both primary and secondary school students combined (in a way that could not be distinguished), one included students with learning disabilities, one focused on online discussion, and four did not meet the age criterion. This left 15 articles, of which only 12 provided enough information to calculate effect sizes. We wrote to the authors of the three studies that had insufficient details, requesting more statistical information on their research, but we did not receive any responses from them. Therefore, in the meta-analysis we considered only the 12 studies that provided sufficient statistical information.
Coding study characteristics 1
We read the final set of 12 studies carefully and repeatedly, coding them according to the design of the study, the characteristics of tutoring (e.g., type, focus, and amount of tutoring), the characteristics of participants (e.g., age, language background, and number of participants), the outcome measures used, the treatment and the control conditions, and the quality of the study. Tables 1 and 2 summarize these characteristics for the 12 studies. Aware that quantitative analyses of such a small number of studies provide limited implications, we also prepared Table 2 to describe the treatment and control conditions as well as the pedagogical significance for tutoring implied, aiming to provide descriptive information that numbers alone would not.
Calculation of effect sizes
We used Cohen's d effect size measures. Some studies provided means and standard deviations, from which we could directly calculate effect sizes. Other studies employed different kinds of analytic techniques, presenting results in the form of t, F, r, or χ 2 values, from which we calculated approximate effect sizes. We followed Lipsey and Wilson (2001) for these various methods of calculating effect sizes. Because Cohen's d is based on the mean difference of two groups being compared, for experimental and quasi-experimental studies, we calculated effect sizes based on the mean difference between the experimental and control groups after the tutoring treatment. However, there were three studies (Chi, Siler, Jeong, Yamauchi, & Hausmann, 2001; Hough, Peyton, Geier, & Petrie, 2007; McKinstery & Topping, 2003) for which we had to calculate effect sizes based on the mean gain scores of the treatment group from pretest to posttest. Although Lipsey and Wilson (2001) warned against using different types of effect size statistics in the same comparison, we did not want to further reduce the already small number of studies included for the meta-analysis by excluding these studies; we decided that the advantages of including these three conceptually meaningful studies outweighed the risks of excluding them. Furthermore, pretest differences among comparison groups were corrected for three studies (Franzke, Kintsch, Caccamise, Johnson, & Dooley, 2005; Hough et al., 2007; Penney, 2002) , whereas other studies did not provide such information. Table 3 summarizes the effect sizes for all studies we analyzed. For each study, we calculated an effect size for each outcome measure in the study. When more than one effect size was calculated from a study, we established the average effect size for the study overall. Although we recognized the differences in some outcome measures within a study, conceptually we treated them as a general construct of literacy (e.g., reading, writing, vocabulary) and used all outcome measures to arrive at one average effect size for each study. Therefore, each study contributed one average effect size (ES) to the subsequent analyses with the following exceptions: (1) Britt and Aglinskas (2002) consisted of three independent sub-studies, so we calculated an effect size for each sub-study, resulting in three effect sizes; (2) Chi et al. (2001) included two separate sub-studies, resulting in two effect sizes; (3) Hough et al. (2007) compared in-person and webcam tutoring -two different types of tutoring -so we calculated separate effect sizes for each type, resulting in two effect sizes based on pretest-posttest gain scores; Rowley and Meyer (2003) compared three experimental groups with the control group, each involving different amounts of tutoring, so each of the three experimental-control group comparisons produced an effect size; Rowley, Carlson, and Miller (1998) included four independent sub-studies, only two of which had sufficient information to calculate effect sizes.
For studies with 20 or less participants (i.e., Britt & Aglinskas, 2002; Chi et al., 2001; Hough et al., 2007; McKinstery & Topping, 2003) , we used Hedge's (1981) adjusted effect sizes, which correct for an upward bias when the sample size is small.
Moderator variables
To examine the effects of tutoring in relation to different mediating factors, we grouped the studies according to the following moderator variables: 2
(1) Type of tutoring: cross-age peer tutoring, adult tutoring, computer-based tutoring
( To account for the different sample sizes in the studies, we established the weight of each effect size as the inverse of the square of standard error (1/ SE 2 ) of the effect size. As a result, a larger weight was given to effect sizes calculated from studies with larger populations, thereby contributing more to the mean effect size. Furthermore, we used a fixed effects model to conduct the moderator analyses.
Quality indicators
Assuming that results from studies with stronger methodological design provide more accurate and valid information, we accounted for the quality of each study included in the current meta-analysis by applying Graham and Perin's (2007) nine quality indicators, following their standards (p. 452):
(1) Assignment of participants: Studies were classified as involving random assignment of participants to conditions, matching participants without random assignment, and non-random assignment without matching.
(2) Mortality equivalence: Mortality equivalence was met if most of the students starting the study completed it, producing equivalent mortality across conditions.
(3) No ceiling/floor effects at posttest: Ceiling or floor problems were not evident if the mean of the posttest quality measure for each condition was more than one standard deviation away from the lowest and highest score of the scale.
(4) Pretest equivalence: Pretest equivalence was met if the study provided evidence that the performance of students in each of the conditions was equivalent prior to the start of instruction.
(5) Instructor training: Instructor training occurred if there was a description of how teachers were prepared to administer the experimental treatment.
(6) Type of control condition: Control conditions were classified as an alternative treatment that was clearly described or an unspecified or no-treatment control condition.
Hawthorne effect: Hawthorne effect was not evident if the researcher(s) put into place conditions to control for it.
(8) Treatment fidelity: Treatment fidelity was established if evidence was provided that the experimental treatment condition was administered as intended.
(9) Teacher effects controlled: Teacher effects were controlled if tutors were randomly assigned to conditions or if they taught each condition.
We gave a score of 1 for each quality indicator met in each study we analyzed and a score of 0 for those not met. For the "assignment of participants" we gave a score of 1 if the study employed random assignment, a score of 0. the study did not employ random assignment but matched participants, or a score of 0 if the study neither employed random assignment nor matched participants. Overall, studies that received a total score of less than four, four to six, and greater than six were categorized as being low, medium, and high quality studies, respectively.
The criteria outlined by Graham and Perin (2007) to assign scores on the quality indicators provided a useful base to help achieve consistency. However, our decisions on what score to assign involved a certain level of subjectivity, and the given criteria were not always directly transferrable to the studies included in the current meta-analysis. To reduce bias and increase reliability, one of the authors conducted the initial coding to assign quality scores on each of the nine indicators. Subsequently, issues in relation to specific indicators were discussed at research meetings with senior researchers and Ph.D. students working together on a project focused on adolescent literacy. After a second round of scoring, the first and second authors met to determine and resolve various decisions for allocating points on ambiguous indicators. Table 4 summarizes our results. The results should be interpreted with caution because a test of homogeneity prior to the moderator analyses indicated that the distribution of effect sizes was not normal. Table 4 shows both the unweighted and weighted mean effect sizes, though we refer to the weighted mean effect size to interpret the findings. All the effect sizes are statistically significant, all are positive, and the range of their confidence intervals do not contain zero. The overall weighted mean effect size for the 12 studies is 0.26, a relatively low magnitude. That is, collectively, adolescents who received literacy tutoring performed 0.26 standard deviations higher than the norm in each educational context. Chi et al. (2001) included two independent sub-studies, each of which produced extremely high effect sizes (3.40 and 4.87). Although outliers, we retained these results in order to preserve as many studies as possible in the meta-analysis.
ReSulTS

Type of tutoring 3
Cross-age tutoring had the highest mean effect size (1.05), followed by adult tutoring (0.70) and computer-based tutoring (0.19). For cross-age tutoring, Fisher (2001) and Jacobson et al. (2001) studied struggling adolescents as tutors, obtaining a higher effect size than did McKinstery and Topping (2003) , which investigated students as tutees. These results suggest benefits for at-risk adolescents tutoring younger students. Similarly, adult tutoring of at-risk adolescents proves beneficial. These findings corroborate impressions previously highlighted in the literature, emphasizing the value of cross-age peer tutoring (e.g., Bernstein, Boquiren, & Cho, 1997) . The mean effect size for computer-based tutoring is low (0.19), despite all of the computer-based tutoring studies showing statistically significant results favoring the computer-based tutoring group over control groups. The large sample populations in these computerbased studies probably contributed to the significance in their results. 
Focus of tutoring 4
The mean effect size is highest for tutoring reading (0.92), followed by tutoring other literacy skills (0.73), then by tutoring writing (0.17). The magnitude of the mean effect size for reading is quite large, suggesting consistency in the effectiveness of tutoring for students who are struggling to read. Tutoring also appears to be effective for other literacy skills such as using source references and learning computer skills. The low mean effect size for writing here may have arisen because all of the studies considered for tutoring writing employed computer-based tutoring, which, as observed above, produced low mean effect sizes compared to other types of tutoring. So this result may be restricted to computer-based tutoring of writing (cf. Graham & Perin, 2007) . Or it may be that analytic rating scales for assessing writing abilities are not sufficiently fine-grained to reveal students' achievements within brief durations or a single course (Cumming, 2003) .
Amount of tutoring
The mean effect sizes for small (7 hours or less) and medium (8 to 15 hours) amounts of tutoring is 0.24 and 0.20, respectively. However, for longer durations of tutoring (16 hours or more), the mean effect size is fairly high (0.66). Evidently, time is an important factor in tutoring adolescents. As with other types of instruction, more instruction appears to result in more learning. Alternatively, there may be a minimum, threshold duration needed for tutoring to be effective with adolescents. Many factors could be involved. For example, Friedland and Truscott's (2005) study of tutoring at-risk adolescents emphasized that it took a long time to build positive relations between tutors and tutees.
Participants' age
The mean effect size is highest for students in the 10th grade or higher (0.90), followed by 6th to 7th grade students (0.60), and then 8th to 9th grade students (0.18). The reasons for this trend are not clear. Most of the students at grades 8 and 9 came from two studies (Rowley, Carlson & Miller, 1998; Rowley & Meyer, 2003) , which examined computer-based tutoring and produced small effect sizes with very large weights. Otherwise, tutoring seems to be quite effective for adolescents. Lauer et al.'s (2006) meta-analysis, which included K-12 students, also showed the highest effect size for high school students (grades 9 to 12). A less favored possibility is that 8 th and 9 th graders are affected by maturational and psycho-emotional issues that prevent them from reaping the benefits of tutoring to the same extent as younger and older adolescents.
Number of participants
The mean effect size is the highest for studies with 20 or fewer students (1.43).
Overall, mean effect sizes decrease for studies that include more participants.
The mean effect size for studies with 71 or more students is only 0.17. This result implies that tutoring adolescents may be more effective when administered to small numbers of students. When tutoring takes place on a large scale, and a tutor has to be responsible for many students at one time, many of the integrally attractive characteristics of tutoring, such as individualized and focused instruction, might be lost. Even with a sufficient number of tutors, logistical concerns may appear regarding the management of teenagers and the administration of a large-scale program.
Studies with L2 learners
Most of the studies failed to describe the language and cultural backgrounds of participating students, particularly whether the research included (or excluded) L2 learners as participants. Based on the descriptions of the studies, we could identify with certainty only five studies (Allen & Chavkin, 2004; Fisher, 2001; Franzke et al, 2005; Jacobson et al., 2001; Vogelwiesche, Grob, & Winkler, 2006 ) that included L2 learners. None actually compared groups of L1 and L2 learners. The mean effect size for these five studies is 0.48, a higher number than the overall mean effect size of 0.26 for all 12 studies together, suggesting that tutoring can be effective for L2 learners.
Quality of study
Did studies of higher quality produce greater effects? High quality studies did yield the largest effect size: The mean effect size was highest for high quality studies (0.50), followed by low quality (0.42) and then medium quality studies (0.22). However, the effect size for low quality studies was also as high. With such a small number of studies to compare, it is not clear whether studies that met rigorous quality standards were able to produce greater effects. Considering that quality is to some extent an elusive dimension and relative to the indicators used to evaluate it, it is possible that the quality indicators we used were not sensitive enough to clearly capture and distinguish quality among the studies.
dIScuSSION
The dozen research studies that we examined were diverse. Each had investigated the effects of tutoring different aspects of literacy with adolescent students, mostly reading and writing, but also using source references, computer skills, and reading-related skills such as decoding and high-level thinking. Moreover, the studies involved different types of tutoring: cross-age tutoring, adult tutoring, and computer-based tutoring. The studies also involved differing durations of tutoring, ranging from less than seven hours to a whole academic year. They involved students at different grades in schools and in numbers ranging from 11 to over 2,000. The quality of the research designs and methods also varied in terms of the nine quality indicators we applied. In sum, these studies were heterogeneous, as was evident in the result of a test of homogeneity. Obviously, 12 studies are a small sample. For these reasons, the results of our meta-analysis merely point toward tendencies rather than general conclusions.
Nonetheless, the tendency is that quantitatively oriented research suggests that tutoring literacy can be effective for adolescents. Distinct effects appear particularly for cross-age and adult tutoring, for tutoring reading, for tutoring that lasts longer, and for tutoring older adolescents. Tutoring also appears to be most effective in studies with high quality research designs, for small numbers of students, and for programs that include L2 learners. So rather than asking "Is tutoring effective?" these results suggest that educators should ask, "How can tutoring be effective?" and organize tutoring programs that capitalize on these factors for adolescent students.
Complementing these results, the pedagogical significance of tutoring implied in the studies (described in Table 2 ) offer insights into how tutoring can be effective in various educational contexts. In general, the studies suggest that:
• providing students with scaffolding and feedback in tutoring sessions can be effective (Franzke et al., 2005; Jacobson et al., 2001; McKinstery & Topping 2003) ;
• focusing on specific subskills of literacy, such as decoding skills (Penney, 2002) and thinking skills (McKinstery & Topping, 2003) for reading and sourcing skills for writing (Britt & Aglinskas, 2002) , can be beneficial for developing literacy skills;
• tutoring by minimally-trained tutors, including adolescents, can be promising when guidance is provided (Allen & Chavkin, 2004; Fisher, 2001; Jacobson, et al., 2001; Vogelwiesche et al., 2006) ;
• computer tutoring, if well-structured and informed by theory, can effectively help students that have limited access to face-to-face tutoring (Britt & Aglinskas, 2002; Franzke et al., 2005; Hough et al., 2007; Rowley & Meyer, 2003; Rowley, Carlson & Miller, 1998) ;
• providing students with genuine reasons to use literacy and with a sense of responsibility by allowing them to tutor other students can help them actively engage in literacy practices (Fisher, 2001; Jacobson et al., 2001; Vogelwiesche et al., 2006) ; and
• the role of the tutor in a tutoring session shapes learning outcomes (Chi et al., 2001) .
The greatest limitation on our meta-analysis was the lack of high quality empirical studies. Many publications did not provide sufficient information to calculate effect sizes or lacked in other aspects of methodological rigor. This limitation forced us to make compromises, such as using effect sizes calculated 235 from pretest-posttest gain scores, to retain as many studies as possible for the meta-analysis. More research needs to be done and be carefully designed and documented. For future research, we recommend long-term, longitudinal studies with large sample sizes that examine the complexity, processes, and effectiveness of tutoring. To be effective, tutoring programs need to be extensive, and the parameters of optimal duration need to be explored programmatically, especially in view of issues such as the time and means to develop rapport and continuity among tutors and tutees. In addition to the existing focus on reading, more inquiry should address adolescent students' writing, computer-based programs (as new technologies and pedagogical programs appear), differences between culturally and linguistically diverse or homogeneous student populations, and variations in tutor qualifications such as cross-age and volunteer tutoring.
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NOTeS
1.
We did not establish inter-coder reliability when coding the study characteristics, calculating the effect sizes, or scoring the quality indicators. Instead, we worked collaboratively and reached full agreement through discussion. There were many unclear cases that required complex decisions.
2.
A test of homogeneity showed that the distribution of the effect sizes across the studies cannot be explained from sampling error alone. Despite this constraint, we decided to conduct the moderator analyses, knowing that the results could not be generalized.
3.
We did not include Vogelwiesche, Grob, and Winkler (2006) in this analysis because they compared two types of tutoring -same-age tutoring versus cross-age tutoring -for which we were unable to calculate separate effect sizes. In Table 3 , effect sizes for Vogelwiesche, Grob and Winkler (2006) are based on the mean differences between the same-age group, treating it as the experimental group, and the cross-age group considered as the control group.
4.
Distinguishing reading from other outcomes was complicated in several studies. Allen and Chavkin (2004) had to be excluded from this analysis because, although it involved tutoring both reading and math, the outcome measures did not differentiate reading from math, so it was impossible to distinguish students' achievements in either type of ability. In contrast, Franzke, Kintsch, Caccamise, Johnson, and Dooley's (2005) study of tutoring reading and writing provided results on separate measures of these abilities, so we could calculate effect sizes for each ability distinctly. We categorized McKinstery and Topping's (2003) study of tutoring thinking skills to help students to comprehend texts as tutoring reading. Penney (2002) studied tutoring of decoding skills and included reading outcome measures, so we also categorized it as tutoring reading. Hough et al. (2007) studied tutoring reading and writing together, but they did not include any outcome measures for writing, so we only considered their measures for tutoring reading here.
RefeReNceS * indicates studies included in the meta-analysis * Allen, A., & Chavkin, N. F. (2004) . New evidence that tutoring with community volunteers can help middle school students improve their academic achievement. School Community Journal, 14, 2, 7-18.
